Patients with complete diaphragm paralysis complain of gross orthopnoea, disturbed sleep and early morning headaches". They have shortness of breath on minimal exertion and, because they sleep poorly, they experience daytime fatigue. We describe a patient with bilateral diaphragm weakness who was virtually asymptomatic and, apart from being unable to breathe normally when supine, had none of these symptoms.
Case report
A 47-year-old previously fit banker developed pain in the left scapular region following an afternoon of unaccustomed gardening. This pain settled after some days and he remained well. However, about 2 years later he noted that he was breathless when he bent over to tie his shoelaces or stretched backwards while reversing his car. He was mildly dyspnoeic in the supine position and so tended to sleep on his side.
On examination, he was breathless when supine, and had paradoxical inward inspiratory motion of the anterior abdominal wall, but was able to lie comfortably on his side. Vital capacity was 2.51 sitting (57% predicted normal) and fell by 30% in the supine posture (normal fall < 25%)2. Maximal static expiratory mouth pressure was 208cmH 2 0 (predicted= 140cmH 2 0 )3, while maximal static inspiratory mouth pressure was reduced at 42 cmH 2 0 (predicted= 94 cmH 20). Chest X-ray revealed no abnormality, but radiological screening showed paradoxical motion of the right hemidiaphragm on sniffing when supine.
The following investigations were normal: X-ray cervical spine, creatinine kinase, blood gases, elec-tromyogram, nerve conduction studies and muscle biopsy of left biceps, cerebrospinal fluid and cytomegalovirus antibody titres.
Transdiaphragmatic pressure", recorded during a series of maximal sniffs, was 20 cmH 2 0 (normal > 98 cmH 2 0 )S and during a maximal inspiration was 10cmH 2 0 (normal >25cmH 2 0 )6. Conduction time of both phrenic nerves 7 was 6.5 msec (normal <9.25msec)8. Nine months later the clinical picture remained unchanged, although left phrenic nerve conduction time had increased to 14.6msec.
Discussion
Vital capacity in patients with complete diaphragm paralysis has been found to fall by up to 55% on adopt. ing the supine posture". This is thought to be due to the abdominal contents moving under the influence of gravity into the thorax. The diaphragm, which is paralysed or very weak, is then unable to displace the abdominal contents caudally on inspiration, result. ing in gross orthopnoea or total inability to breathe when lying supine. Our patient had only moderate diaphragm weakness, with mild orthopnoea. By lying on one side, this shift of abdominal contents into the thoracic cavity was partially prevented, as he was able to breathe quite comfortably when sleeping on his side.
The cause of bilateral diaphragm weakness remains undetermined. Unilateral or bilateral diaphragm involvement may occur with neuralgic amyotrophyt-!", and the presence of pain and prolonged phrenic nerve conduction time in our patient would be consistent with this diagnosis. It is unusual that almost 2 years passed between the onset of scapular pain and confirmation of diaphragm weakness. However, it is difficult to know exactly when weakness started since he had no specific complaints.
Neuralgic amyotrophy was first described as a local neuritis of the shoulder girdle11, and although it may occur after vigorous exercise, serum injections or vaceines'", its aetiology is uncertain. It usually affects muscles supplied by the 5th and 6th cervical roots and, if it involves the diaphragm, may present The Royal Societyof Medicine with respiratory insufficiency. The prognosis is good in 90% of casesI 3 although recovery may take several 12 N . . years . 0 Improvement was seen m our patient during the 9 months between investigations. It is important to monitor such cases, so that if deterioration should later occur, nocturnal ventilatory support can be considered.
This case demonstrates that a patient with diaphragm weakness may have only mild orthopnoea and minimal breathlessness on exertion!" and that unless the diagnosis is considered it may easily be overlooked. Amikacin (500mg 12·hourly) and metronidazole (500mg 8·hourly) were started, and there was some initial improvement in the foot and reduction of the fever. However, in spite of peak amikacin levels of 20-30 mg/l, the toe became progressively worse and by 7.9.84her temperature again rose to 39°C. Blood cultures at this time grew the same resistant Ps. aeruginosa present in the toe. Both isolates were indistinguishable by serology, though untypable by phage typing. The patient became increasingly unwell, and on 10.9.84she was clinically shocked with a fever of 39.5°C. Ciprofloxacin was commenced at a dose of 200mg intravenously 12·hourIy in addition to amikacin and metronidazole. Daily granulocyte transfusions were also given over the next week. Minimum inhibitory concentrations (MICs) of ciprofloxacin and amikacin to the Ps. aeruginosa were 0.25mg/l and 4.0mg/l respectively. These were determined using Iso-sensitest broth.
By 12 hours after starting ciprofloxacin there was a definite clinical improvement and after 4 days she became afebrile. All antibiotics were stopped on 18.9.84 (after 8 days of ciprofloxacin). The toe gradually healed following surgical debridement, but the resistant Ps. aeruginosa was not eradicated from the site.
A widespread rash developed 6 days after starting ciprofloxacin but was not severe enough to necessi-
